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TR EW-182 EICAVATOR IN AGTIOR

In 1948 a number of brick plants of the Minis“ry of Construction of Heavy
Industry Bntarprizes rersived BM-182 multibucket excavatora tc mechanize +he
digging of clay.

“Tagilstrey Truat also received ons of these excavators at the begimning
of the 1948 season for the quarry of a brick plant. The excavator was need
to dig olay of average consistency over an arc-shaped strip of ground, The
height of ths berch was 6 - 7 meters. Ths length of. the strip was about
100 meters. Because of the nature of the clay, standard gauge track at
firat had to be laid on a grade of 0,020. The grade of the tracks complicated
the movement of the excavator. Later the ground slope was corrected, ani the
grade was decreased to 0.009 - 0.007. The excevated clay was hauled in cars
drawn by gasolins locomotives.

Since only one limited strip could bte worked at a time, the tracks had

to be moved. periodically. The excavators lost about 6 -7 hours every time

 the tracks were moved. To reduce the number of necessary moves, & method
of radial excavation, which gnaranteed continual £illing of the buckete

.was smployed. The langth of each movement aiong the tracks was then increagsed
t0 1.2 - 1.3 meters insteai of 0.4 meters as was the case in parallel sxcavating,
The oritical angle of dip of the bench after it has baer vorked out is
degrees. The maximm area of a transverse section of the stope is 9.5 aquare
meters. For 100 meters of workings the sxcavator had to be moved over the
tracks every 95 - 100 hours of work, or every 12 - 13 shifts.

‘the distance detween excevator tracks and car tracks was set at 1,790
millimeters, but: each track was leid on its own ties. This process cannot
be consilered normel inagmch as the wovement of tracks 1s thue complicated
and delayed. It would be more rational to set both tracks on common ties
3.5 - 3.6 meters long. -

During a period of observation of the excavators, the average speed of
movement of cars was Q.04 meters per second ard nf bucket conveyere, G.32
motors per second. To load ane car with 0,7 cubic meters of. clay,
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. 40.- 4B buckets ars reguired 1in dry weather and 56 i An. damp weather [1J
The actual load per bucket in dry weather is 14.6 - 17.5 liters and in damp
veather, 11 - 12.5. The volumetric coefficient is 0.88 and 0. 6h respsctively.
Thepe indices are considersd quite satisfactory.

The maximum theoretical productivity of thono excavators is 20 cubic mo'bora
per hour, .

According to observed data, 'a car was losded with clay in 2,5.3 mirutes
in dry veather and in 3~ % minutes in wet weather. The time for coupling &n
empity car and unvoupling a loaded car was 0.5 minutes. The time for emptying
& bucl'et 1in dry weather was 0.3 - 0.6 mimutes {for each car).

These results imdicate the possibility of excevator productiviiy reaching
14 cubic meters per hour, or 112 cubic meters per shift in dry weather and 11
cubic meters psr hour, or 88 cubic meters per shift in damp weathei, - _
: The work of an excavator which was opsrated from 21 June to 1 Septsmboi‘ 1948
is given in the following tunle:

© Table 1

. ‘ Jun
Sc  of shifts worked o Ik
Total working Loars 112
Hours of actuel work 56
Coefficient of time utilization

Menthly output of excavator (cu m)

Avg ghift output of excavator (cu m)

Av? hourly output for total working time
sw. m) 4.3 5.4 6.3

Av? hourly output for actual working time
cuw m) 8.6 9.5 20.9

The productive period of operation of an excavator during individual shifts
in August was up tc 5.4. hours per shift (68 percen’. of the total tims Af the
shift). The distribution of working time per shift ie given in the following
tabla:

Faromt of  °
Total Shift
Operation _ . L Time

Reception of shift

Loading of cars
Avaiting removal of loaded cars

-
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(Cart frmed ) C e .. -Avg Duratfon. . - . Pereammt.of . .

of Operation Total, Shifs -
" ‘Operation (1n min) Time :
-?) ) Awaiting arrival of empty cars ) 80 117
' Time lgéf in rapaix_'_ of excavator 5 ' 1
B Time lost in suxiliary operations S S .20 o 4
Total | -~ k8o } 100

Aftar the excavator had tTeen in operation for 1,100 hours, the following ,
parts showed the greatest wear. 5

1. Bucket Conveyer

" a. The interiar und exterior linke of the ccnveyer chain located at '
the jointe which join the buckets to the chain: as a result of friction on the AREERR
lover guide bar of the lower bucket frame, 12 links hed to be: Teplaced during
960 hours of work. - B ' . :

b. The bushing of the interior links ard cam of the chain: the wear
. vap unequsl dus to unegqusl heat trestment of the links and came; during 400
 boar~.of work 10 percent of the bushings and 10 percent of the cams had to ts
repleced.

¢. The cover plat.s which protect the bucket canveyer from abrasion
during motion; the wear was unequal; during 400 hours of work 70 percent of the
cover plates had to be replaced.

4. During 400 hours of wcrk by the excavator all the bucket teeth
were completely worn out and had to be replaced; wear was equal.

g e. The lip of the bucket suffered 10 percent wear along its entire
width dwring 1,100 hours .of work.

2, Lower Bucket Frame

a. The guide plates of the lower bucket frame: during 1,100 houre
of work these platss were equally worn up to # of their thickness.

: . b. The guldes of the plamelinks: after 930 hours these had to be
‘ replaced.

3. Sprocket Wheel Axle

Wear on the teeth of the sprosket wheel axle was up to 5 millimetera
after 1,100 hours of worx.

. Wear of the remeining parts (roller bearings which support the 1dling
arm of the bucket conveysr, teeth of the conveyer pinion, ruming gear, the
mechbaripm for raising the Jib and turning the bucket conveyer, clutph, ehaft
and axle journsl) was insignificant after 1,100 hours of work.

Ezcept for the flange of the driving whesl which was broken and had to
be replased, the excavator did not iose any time from work. During the course

A of work, tho bucket conveyer, and the drive, main, sprocket wheel, feed and
2" worm shafts required fortified lubricanis. Grease and machine oil were used

4 as lubricants. About 1.2 kilograms of oil were consumed at every shift.
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" Congumption of olectris pover va.fiars'from 85 to.-110-%ilowatt houre por- -
shift, an average of 1.98 kilowatt hours for every cubic meter of clay. .

The number of workers employed in excavetor operations is givsn in the
following table. The number of workers formerly engaged in hand processing of
clay with ca‘ble baulage is given by vay of comparison.

Table 3
Hand Processing Excayator Prpoessing

' on : No of Men
Reme “of Job Neme of Job per Shift

Cutter - Excavator driver 1

OYafn Iiwters (dravers) - Chute Sr=wges \(chaﬂm
: hoisters)

Treck workers ’ Track vorkers

Driver .i ) Gasolins locomotive
' B ’ : driver

Shift electriclen . Shift elextrician
Total

Conclusicns

1.. Effective use of excavators is only possible over straight, flat
atrips wvhere the deviation of the rails does not exceed 0.007 - 0.010.

2,.The capacity of the engine of the excavator is insufficfent, as
practice has indicated, when thick clay is being processed. Installation
of a motor of 18 kilowatts, 970 revolutions per minute, 1s desirable. How-
ever, because of difficulties invclved, a change of engines ig not carried
out in actual practice.

3. The excavator has & number of defects in its assembly and aligrment.
For example, the position of the dual arresting supports, by which the buckets
atut on the chain, is bad, and causes bending of the links of the chain and
increases abrasion. Considerabls wear of certain parts is caused by uneven
heat treatment of friction areas.

b, The bunker of the excavator 1s not large enough to hcld rocks for
loading on the cars, and therefore its size should be increased; the slant
of the bdottom of the bunker mu3t psrmit rock to fall into the center of
the car.

5. The correction of these defects can be easily carried vut in the
process of mamufacturing the next model of this type pxcavator. The
excavator villthen gatiefy the regairemeuts for processing olay quarries, anl
can be recommended for processing of seasonal quarries, especially where the
clay 1s hetsrogenous amd requires aixing.
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